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The present invention is broadly directed to therapeutic molecules capable of inter alia modulaung apoptosis in mammalian cells. 
The therapeutic molecules of the present invention encompass genetic sequences and chemical entities capable of reflating expression of a 
novel mammaiian gene belonging to the bcl-2 fami ly and ^nich promc<es cell survival • The therapeutic molecules of the present invention 
may teve furt^uniity in delaying cell cycle entry. In addition, the present invention extends to chemical entities capable 6f modulating 
~~ J *~ ~* ^ * s ' *id novel gene of the bcl 2 family The present invention also extends to Hie translation 

its use in, for example, therapy, diagnosis, antibody generation and, as a screening tool 
ological cell death or survival and/or modulating cell cycle entry. 
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A NOVEL MAMMALIAN GENE, bcl-w. BELONGS TO THE bcl-2 FAMILY OF AT&PTOSTS- 
GONTROLLTNG GENES 

5 The present my^tioa 

modulating apoptosis in mammalian cells. The therapeutic molecules of the present invention 
earampa^ 

mammalian gene belonging to the bcl-2 family and which promotes cell survived The 
th^apeutic molecules of the present invention may h^ further utility in delaying cell cycle 

10^ ^ 

activity and function of the translation product of said novel gene of the 6c/-2 family . The 
pres^iriy^ 

and its use in, for example, therapy, diagnosis, antibody generation and as a screening tool for 
therapeutic molecules capable of modulating physiological cell death or survival and/or 
... 15 thodulat^ 

Bibliographic details of the ^ numencally referred to in this specification are 

collected at the end of the description Sec^^^ Numbers (SEQ IDNOs.) fbr the 

nucleotideand amino acid sequences referred to in the specification are defined following the 
20 Bibliography A stMcona^ 

Throughout this specification, unless the context requires btherwise, the word "comprise", or 
variations such as tt c»inpIiises ,, or "^mprising • V will be understood to imply the#Sliision of 
a stated element or integer or group of elements or integers but not the exclusion of any other 
25 element or integer of group of elements or integers 

The increasing sophistic 

and dwelopment in the m This technology : is becoMinj^ 

particularly important in research into the treatoent diagnosis of both prol^ 
30 disorders such as cancers and sarcomas and in degenerative diseases such as some ^tn immy if i e. 
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■■■ • -;'i : V-:::-^ : - "FT'"."': ; v":: : : : - : • :v:::r : ::. :: \..r" 7 ' : 

conditions There is a need to identify and characterise at the genetic level the elements 
involved in cell survival and physiological & 

Apoji^^ 

5 nematodes and man Positive and negative regulation of cell survival is essential for the proper 
development and differentiation of the embryo and for ensuring homeostasis in adult tissues. 
Cell survival can be promoted by the binding of growth factors to their receptors of by 
'iftterai^ 

signals and activate apoptosis, a process initially defined by specific morphologic criteria, such 
10 as chromatin condensation; cell compaction, membrane blebbing and, bften, internucleosomal 
cleavage of DN A / ; 

The biochemical det^ of the intracellular pathways governing cell survival and death remain 
largely undefined; However* several key regulators have emerged. The first to b e discovered 
15 was Bcl-2, a 26 kD cytoplasmic protein encoded by the bcl-2 gene translocated to the IGH 
locus in human follicular lymphoma. High levels of Bcl-2 greatly enhance the ability of cells 
to survive c^kirie depriv of other cytotoxic ^ including 

20 The mammalia^ genoine contains o 

For ex^pie, ^ apoptosis (Boise e/ o/ t 1993) whereas iar and Aa^ inhib^ 

function of bcl-2 and bcl-x (Oltvai et al , 1993, Chittenden e/a/ r 1995; Farrow a/ , 1995; 
Kiefere/ a/ , 1995) Due to the potential importance of cell apoptosis controlling genes in the 
treatment of cancers and sarcomas and in the treatment of degenerative ^dwoif^ttr^^^^B^a".;. 

i5 need to identify 

In a,ccprd ^ith t^ .' 
mammals d^i^ated herein: "*c/-^ Gene transfer studies shp\v- thrift^ 
survival and belongs to the bcl-2 family of apoptosisK^ntrolling gcaies; The identifi<iation of 
30 this new gene will lead to the generation of a range of therapeutic molecules -&^ie^lbetuig: 
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as either antagonists or agoiusts of *df- w expression or activity and will be useful in cancer or 
degenerative disease therapy The identification of the gene will also permit the production of 
vast quantities of recombinant translation products for use in therapy, diagnosis, antibody 
generation and as a screen for therapeutic molecules capable of modulating physiological cell 
5 deaths of survival including modulating cell cycle entry; 

Accordingly, the present invention is directed to a nucleic acid molecule comprising a 
nucleotide sequence encoding or complementary to a sequence encoding a novel mammalian 

10 in SEQ ID NO: 7 or SEQ ID NO:9 or having 47% or greater similarity to either of SEQ ID 
An^ 

nucleotide sequence encoding or complementary to a sequence enro 
15 sequence set forth in SEQ ID NO:7 or SEQ ID NO:9 or a derivative thereof or encoding an 
amino acid sequence having 47% or greater similarity to either SEQ ID NO:7 or SEQ ID NO:9. 

The term "similarity 11 as used herein includes exact identity between compared sequences at the 
nucleotide or amino acid level. Wtierc there is non-identity at the nucleotide level, ''similarity" 
20 includes differences between sequences which result in different amino acids that aire 
nevertheless related to eich other it the structural^ Junctional, biochemical and/or 
conformational levels Where thw 

amino acids that are nevertheless related to each other at the structural, functional, biochemical 
an^orconfoim 

Preferably, the percoitage 

50% or 55%, 59% or 65%, 70% W 7M r iB0% or 85%i 90% or 95% or greater than 96% or a 
percentage similarity therei^^ 

30 Another aspect of the present invention provides a nudeic acid molecule comprising a sequence 
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of nucleotides substantially as set forth in SEQ ID NO 6 or SEQ ID NO:8 or a nucleotide 
sequence encoding an amino acid sequence having 47% or greater similarity to SEQ ID NO 7 

5 The nucleic acid molecule according to tins aspect of the present invention corresponds herein 
to n bcl-W % . this gene has been detennined by the inventors in at^rdanra with the present 
invention to enhance cell survival , The product of the ic/-w geiie is referred to as Bcl-w 
Human Bcl-w is defined by the amino acid sequence ^et forth in SEQ IP NO:7 and mouse 
Bcl-w is defined in SEQ ID NO:9 The respective nucleotide sequences from human bcl-w and 

10 mouse to 
"bcl-w" includes reference to derivatives thereof includes single or multiple nucleotide 
substitutions, deletions and/or additions. Similarly, reference herein to M Bcl-w H includes all 
derivatives including ammo acid substitutions, deletions and/or additions. The gene is 
preferably from a human, primate, livestock animal (sheep, pig, cow, horse, donkey), laboratory 

15 test animal (eg. mouse, rat, rabbit, guinea pig), companion animal (eg. dog, cat) or captivewild 

V-Va^ 

Although the present invention relates to a mammaii^ homolog^e of Bcl-w having an amino 
acid sequence of 47% or greater similarity W SEQIIP NO:7 or SEQ ID NO 8, the subject 
20 invention does extend to novel Bcl-w hoiriolbgues from any animal including a mammal 
previously undisclosed 

Accordingly, another aspect of the p^ a nucleic acid molecule 

comprising a sequence of nucleotide encc^mg human B#w or a derivative thereof; said 
25 human Bcl-w having an aMiho acid sequence substantially as set forth in SEQ ID NO:7 or is 
* a mammalian homologue ther^f havmg an ammo acid ^ of substantially 47% or 
^eater similarity to the amino acid s^u^c^ Set fo 

A further aspect provide a nu comprising a sequence of nucleotides 

30 mcoding human Bcl-w ^ amino acid 
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sequence substantially as set forth in SEQ ID NO:9 or is a mammalian homologue thereof 
having an amino acid sequence of substantiaily 47% o^ greater similiarity to the amino acid 
s^ue^ 

5 ^e nucieic acid to ligated to • 

a vector, such as an expression vector. By •• isolated" is meant a nucleic acid molecule having 
undergone at least one purification step and ! this is cdnv for exampl e, "^y ::"a^>: 

composition comprising at least about 10% subject nucleic acid molecule, preferably at least 
about 20%, more preferably at least aibbut 30%, still more preferably at least about 40-50%, 
10 even still more preferably at least about 60-70%. yet even still more preferably 80-^90% or 
greater of subject nucleic acid molecule relative to other components as determined by 
molecular weight, encoding activity; nucleotide sequence base composition or oto 
means; The nucleic acid molecule of the present invention may also be considered, in a 
preferred embodiment, to be biologically pure. 

The nucleic acid molecule ehwdihg bcfcw is preferably a sequence of deoxyribonucleic acids 
such as ct>NA sequence or a genomic sequence A genomic sequence may also comprise ex&ps 
and introns. A genomic sequence may also include a promoter region or other regulatory 
re^a In apa^ 

20 is a cDNA sequence comprising a sequence of nucleotides! as set forth in SEQ ID NQ:6 
(human) or SEQ ID NO:8 (mouse) or is a derivative thereof including a nucleotide sequence 
having similar to SEQ ID NO:6 or SEQ ID NO:8 but which encodes an amino acid sequence 
having 47% or greater similarity to either SEQ ID NO:7 or SEQ ID NO:9. 

25 The t©nh "derivative" as used herein includes portions, fragments, parts, homologues or 
analogues of the nucleic acid molecule or a translation product thereof A derivative may also 
be a single or multiple nucleotide or amino acid substitution, deletion arid/or addition; A 
; ; dmv&ye. of the nuddc acid mo invention also includes nucleic ^ acid 

molecules capable : bj^li^ndS2£^^^^l6 nucleotide sequence set forth in SEQ ID NO:6 or SEQ 

30 ID NO:8 under low stringency conditions; Preferably, the low stringency is at 42*0. 
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More particularly, the present invention provides a nucleic acid molecule comprising a 
nucleotide sequence substantially as set forth in SEQ ID n6:6 or SEQED NO:8 or a derivative 
or homologue thereof capable of hybridizing to SEQ ED NO d or SEQ ID NO 8 under low 
stringency conditions and which encodes an amino acid sequence having 47% or greater 
5 similarity to the amino acid sequence set forth in SEQ ID NO:7 or SEQ ID NO:9. 

Reference herein to a low stringency at 42°C includes and encompasses from at least about 1% 
v/v to at least about 15% v/v formamide and from atleast about 1M to at least about 2M salt 
for hybridisatioii, and at least about 1M to at least about 2M salt for washing conditions 

10 Alternative stringency concUtioM 

which includes and encompasses from at least about 16% v/v to at least about 30^ y/v ; 
formamide and from at least about 0.5M to at least about 0.9M salt for hybridisation, and at 
least about 0.5M to at least about 0.9M salt for washing conditions, or high stringency, which 
includes and encompasses from at least about 3 1% v/v to at least about 50% v/v formamide and 

15 from at le^abdut^ 

0.O1M to at least about 0.1 5M salt for washing conditions. 



PCR primers, antisense molecules, molecules suitable for use in co-suppression and fusion 
20 nucleic acid molecules. Some molecules are ako contemplated capable of regulating 
expression of bcl-iv. The present invention also contemplates ribozymes directed to bc!-w The 
derivatives of theBcl-w translation product of the present inyiehtibn include fragments having 
particular epitopes brparts of the ^ 

proteins. Catalytic antibodies are also contemplated to Bcl-w or derivatives thereof. Such 
25 catalytic antibodies would be useful for controlling or otherwise modulating Bcl-w. The 
catalytic antibodies or other regulatoiy molecules may need to be modified to facilitate entry 
into the c^dls: m£y bie jgeti^cdly p 

via a viral or other suitable vector: 



30 In another embodiment the present mvention is dirjec molecule 
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encoding £c/-h> or a derivative thereof, said nucleic racid m from the list 

consisting of: 

a nucleic ^ : : 

sequence set forth in SEQ ID NO:7 or SEQ ID NO:9 or having 47% or greater 
similarity for SEQ ID NO:7 or SEQ ID NO:9; 
a 

SEQ ID NO:6 or SEQ ID NO:8 or comprising a nucleotide sequence encoding an 
amino acid sequence of 47% or greater similarity to SEQ ID NO:7 of SEQ ID NO:9; 
ariud^a^ 

set forth in SEQ ID NO:6 or SEQ ID NO: 8 under low stringency conditions arid 
encoding an amino acid sequence having of 47% or greater similarity to SEQ ID 
NO:7orSEQIDNO:9; 

a nucleic acid molecule capable of hybridizing to the nucleic acid of part <I) or (ii) or 
(ui) ^ conditions and ^coding an amino acid sequence having 47% 

or greater similarity to SEQ ID NO:7 or SEQ ID NO:9; and 

a derivative or mammalian homologue of the nucleic acid molecule of parts (I) or (ii) 
or(iii)or(iv). r 

20 The mammaUan homologues conte^^ in part (v) of ^e prwioiis paragraph are novel 
homologues arid do not encompass, fbr example, known Bcl-2. As stated above, novel 
homologues of Bcl^w falling outside of the definition herein desdribed are also contemplated 
by the present invention 

25 The hu£l#E^ may be ligated to an ekpressi^ri vector capable of expression in a 

prok^otib c^U (e.g/£w/0 or a «ifcaryotic cell (&g. yeast cells, fungal cells, trisect cells, 

entity such as a signal 

peptide, a cytbk^ 
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The present invention extends to the expression product of the nucleic acid molecule 
hereinbefore defined: 

The expression product is B ci-W having an amino acid sequence set forth in S E Q ID NO.7 or 
5 SEQ ID NO 9 or is a derivative thereof as defined above or is a mammalian homologue having 

SEQ II) a single or m 

substitution, deletion and/or addition. Other derivatives include chemical analogues of B cl*w. 
Analogues of 6cl^w contempliEit^ herein include, but are not limited to, modification to side 
10 chains, incorporating of unnatural amino acids and/or their derivatives during peptide, 
polypeptide^ 

jtobthera^ 
15 listing consisting of: 

(I) a polypeptide having an amino acid sequence substantially as set forth in SEQ ID 
NO:7 or SEQ ID NO: 9 6r a sequence having 4796 or greater similarity to SEQ ID 
NO:7 or SEQ ID NO:9; 
20 (ii) a polypeptide encoded by a nucleotide sequence substantially as set forth in SEQ ID 

N@:6^ 

or greater similarity to SEQ ID NO:7 or SEQ ID NO:9; 

(iii) a polypeptide enc^^ by a nucleic ^ hybridising to the 
nucleotide sequence set foiiii in SEQ ID NO:6 or SEQ ID NO: 8 under low stringency 

25 conditions and which encodes an ammo acid sequence substantially as set forth in SEQ 

ID NO: 7 or SEQ ID NO:9 or an amino acid sequence having 47% or greater 
simtoi^ to SEQ 

(iv) a polypeptide as defmed in part 

(v) a polypeptide as defined in part (I) or (ii) or (iii) in heterodimeric for m. 

30 - " *. " * - ' ■■' " " ' ' 
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A derivative may carry a mutation anywhere in the Bcl-w molecule such as but hot limited to 
the SI and/or S2 region. For example, a substitution at ppsWpn>94 ^^j^a^Siy to Glu is 
encompassed by the present invention. Other areas of Bcl-w for which mutations are 
contemplated include but are not limited to the region immediately N^tenn 

5;;;regipft-;the;S3 

Examples of side chain modifications contemplated by the present invention include 
mbdific^bns of am 

followed by reduction with NaBH^; amidination with methylacetimidate; acylation with acetic 
10 anhydride; carbamoy iation of amino groups with cyanate; trinitrob enzy I ation of amino groups 
with 2, 4, 6-tnnitrobenzene sulphbnic acid 
anhydride and tetrah^ 



15; The ^ 

as 2-3 



The carboxyl group may be modified by carbodiimide activation via O-acylisourea formation 
followed by subsequent derivitisation, for example, to a corresponding amide 

20 . .' ; • . V- ■ ■ • '-^ ; • 

Sulphydryl groups may be modified by methods such as carboxymethylation with iodoacetic 
acid or iodoacetamide, performic acid oxidation to cysteic acid; formation of a mixed 
disulphides with other thiol compounds; reaction with maleimide, maleic anhydride or other 
substituted maleimide; formation of mercurial derivatives using 4-chloromercuribenzoate, 4- 

25 chloromercuriphenylsulphonic acid, phenylmercury chloride, 2-chioromer^ 
and other mercurials; carbamdylation with cyanate at alkaline pH. 

Tryptophan residues may be modified by, for example, oxidation with N-broi^ or 
alkylation of the ihddle ring w& 
30 Tyrosine residues on the other band, may be altered by nitration with te^anitrdmetha^ form 



O 97/35971 



Pa g e 12 of ji 



WO 97/35971 PCT/AU97/0dl99 

a 3^mtrotyrosine derivative. 

Modification of the imiaa^ a histidine residue may be accomplished by alkylation 

with iodoacetic acid derivatives or N-carbethoxylation with diettiyipyrpc^^ 

Examples of inc^ derivatives during peptide synthesis 

include, but are not limited to, use of norleuciM, 4^an^6; 

phenylpentanoic acid, 6-aminohexanoic acid, t-butylglycine, norvaline, phenylglycine, 
oriiithiri^ 
10 isomers of amino adds . A 1^ 

Crosslinkers can be used, for example, to stabUise 3D confo^ 

crosslinkers such as the bifundtibnal imido esters having (CH^n spacer groups with n=l to 
15 n=6, glutaraldehyde, N-hydrb5tysu<xinimide esters and hetero-bifurictional reagents which 

usually coiitiin ah ammo^rei^Ve such as N-hydroxysuccinimide arid another group 

spec^c^rea^tive moiety such as m^l^unido or dithio moiety (SH) <>r carbodiimide (GOOH). 

In addition, peptides be confonnationally constrained by, for example, incorporation of C m 

and N a -methylamino acids, introduction of double bonds between C m and Cp atoms of amino 
20 acids ^I^e foim of cyclic peptides or analogues by introducing covalent bonds such as 

forming an amide bond between the N and C termini, between two side chains or between a 

side chain and the N or C terminus. 

The identification of Ac/^w permits the generation of a range of therapeutic molecules capable 
25 of modulating expression of fcefciv or modulating the activity of Bcl-2 Modulators 
contemplated by the pre^eni ihv^ritiph includes agonists arid antagonists of bcl-w expression. 
Antagonists of bcl-w : eftpf &ioa include antteense molecules, ribdzymes arid co-suppression 
molecules. Agonists include molecules which increase promoter ability or interfere with 
negative regulatory mechanisms / Agonists of Bcl-w include molecules which overcome any 
30 negative regulatpiy rfr ^ Bcl-w include antibodies and inhibitor peptide 
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Non-conventional 
amino acid 



o-aminobutyric acid 
a-amino-a-methylbutyrate 
aminocyclopropane- 
(^b^iate " 
1^ 

aminonorbornyl- 
; ca^ . 

cy clohexy lalanine 

cyciopentylalanine 
15 D-alanine 

D-aspartic acid 



Abu 



u 



D-glutamine 
20 D-glutamic acid 
D-histidine 
D-isoleucine 



sine ■ 

25 D-methionine 
D-ornithine 
D-pheayialanine 

./■"^p-jroiute;- 

D^enne 
30 D-threonine 



Aib 
Norb 



Dglu 
Dhis 
Dile 
Dleu 



Dmet 



L^N-methytdanine 
L-N-methy iargiiline 

L-N-methyiaspartic acid 
L-N-methyk^ 
L-N-methy Iglutaniine 
L-N-^methy iglutamic acid 
Chexa L-N-methylhistidine 

L-N-methyllewcine 

L-N-methytiysine 

L-N-methylmethiohine 

L^i^-methylnoi^idine 
L-N-methyloraithine 
L-N^mcthylphenylalanine 
L-N-methylproline 



Dser 
Dthr 



I^N-ffl^yltibreonine 
L-N-inet^ltryptd^ 
L^N-methyltjrrosiiie 
L^nieiftylvdiiie 

L-nbrle^ine 



Nmala 

Ntnaurg: • 

.NmcysV:, : V 
Ningln 

Nmhis 

:'T^l(?':r;;'.; 

Nmleu: : 
Nmlys 

Nmnya 
Nmorn 
Nmphe 

y'i^^rOr;-;j 
Nmser 
Nmthrr 
Niritrp 
Nmtyr 
Ninval 

NmtibUg 
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1^ 

D-tyrosine 

;,;;';I^ydin9';;;;7'. 

5 D-a-methylarginine 
D-a-methy lasparagine 
D-a-methy laspartate 
D-a-methy Icy steine 

: : D-a-me&^ ; 
10 D-a-methy lhistidine 
D-a-inie^ 

:: : D-a-methy 1 leu cine^ 
D-a-methyllysine 
D-a-methylmetMonine 
• 15 D-a-methy lornithine g 
D-a-methy lphenyManine 



D-a-methy lthreonihe 
20 D-a-methy 1 tryptophan 
D-a-methyltyrosine 
D^a-inethylvaline 
D-N-methylalanine 
D-N-methylarginine 
25 D-N-methylasparagine 
D^N-methylaspartate 
D-N-methylcysteiiie 
D-N-m^ylglutaffline: 
D-N-methylglutamate 
30 D^methylhiistidine 



:iDvalv : :;:;' 
Dmala 



;©l^a^It;| 



0njygln 
Dmle; 
Dciiys 



Dmp|ci? 



Dnmarg 
Dnmasn 
Dnmasp 



Dnmgln; 
Dnmglu 

Dnriihis: 



u 



L-norvaline Nva 

a-methyl-aminoisobutyrate Maib 
a^methyl-v-aminobutyrate 

a-methylcyclohexy lalanine j Mchexa 

tt-methylcylcopenty (alanine Kl6peh 

a-methy 1-a-napthy lalanine Manap 
a-methy lpenici llamine 
N-(4-aminobutyl)glycine 
N-(2-aminoethy^gIycine 

!^(3^am^ Norn 

N*^ino*a^methylbutyrate Nmaabu 

a-hap thy lalanine Anaj> 

N-benzylglycine Nphe 
N-(2^carbamylethyl)glycine 
N^c^ amylmethy l)gly cine 
N^2^^oxy ethy l)gly cm 

N^clbbiitylglycihe Ncbut 

N^clpheptylgly cine Nchep 

N^clbhex^lglycine Nchex 
N-cyclodecy lgly cine ;v;;' : ;N^ec • 

N-cy lcododecy Igly cine Ncddd 

N-cycloocty lgly cine Ncoct 

N-cyclopropylglycine Ncpro 

N-cyclbundecylglycine Ncund 

5N-(2,2-diphenylethy l)glycine Nbhm 

1^3;3^ Nbhe 

i^^3;^jg^aiuid i^opropy l>j^y oixie Narg 

N^(l -hy(^okyethyl)jgiycine Nthr 

Otf^ydro^ Nsef 
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14 



I>N-mettylisoleucine 
D-N-methylleucine 
^ 1^ 

N-methy Icy clohexylalanine 
5 D-N-methylor^ 

N-methylaminoisbbutyrate 
N-(l-methylpropyl)glycine 
N-(2-methylpropyl)glycine 
10 D-N-methyltryptophan 

DrN-methylvaline 
y-ai^obutjfTie acid 
L-r-butyiglycine 

15 L-ethylglycine 

L-homophenyl alanine 
L-a-methylarginine 
L-a-methylaspartate 
L-a-methylcysteine 

20 L-a-methylglutamine 
L-a-methylhistidine 
L-a-methylisoleucine 
L-a-methylleucine 
L-a-methylmethionine 

25 L^o-riieAylnorvaline 
L-a-methy lphenylalanine 



Dnmile N-(imidazolylethyl))glycine 
Dnmleu N^(3-indolylycthyl)glycinc 
Dnmlys N^imethyi^Y-^^obutyfate 
Nmchexa D-N-methylmethionine 
Dnmom N-methylcyclopciltylalanine 
Nala ©^N^^ 
Nmaib D^N-methylpfoline 
Nile D-N-methylserine 
Nip 

Dnmtrp Nn(l-methylethyi)glycine 
Dnnityr N^methylai-napthyialailine 

•Diii^rf ;• ";V 

Gabu N-tp-hydroxyphenyl)glycine 
N-(thiomethyl)glycine 
penicillamine 
L-a-methylalanine 
L-a-methylasparagine 
L-a-methyl-^butylglycine 
Mcys : ^ 

Mgln L-a-methylglutamate 
Mhis I>a-metbylfiomophenylalanine 
Mile NH[2-me(hylthioethyl)glycine 
Mleu L-tt-niethyUysiiie 
Mmet I>o-methylnorleucine 
Miiva I^c^ 
Mphe I^a-methyiprpline 
Mser L-a-methylt^eonine 
: : -I>o^methyltyrdsine 



NHs 



Ningaibti 
Dnmmet 



Dnmphe 
Dnmpro 

; : Bitoser>:; 
Dnmthr \ i 

Nmanap 
Nitipen 

Masn 
Mtbug 



Mglu 



Nmet 



Morn 
Mthr 
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L-a-methy Ivaline Mval 



L-N-methylhomophenylalMihe Nmhphe 



N-(NK2,2-diphenylethyl) Nnbhm 
carbamylmethyl)glycine 



N-(h£-(3 ,3 -dipheny lpropy 1) Nnbhe 
carbamylmethyl)glycine 



I>c^pxy-I-(2i2Hi]^benyI- Ninbc 
5 ethylamino)cyclopropane 



The Bd^w: of the present foim m or more 

molecules are associated together. Where the same Bcl-w molecules are associated together, 
10 the complex is a homomultimer. An example of a homomultimer is a homodimer. Whereat 
least one Bcl-w is associated with at least one non-Bcl-w molecule, then the complex is a 
heteromultimer such as a heteroduner. A heteromultimer may include a molecule another 
member of the Bcl-2 family or a molecule capable of promoting cell survival. 

15 The present invention contemplates, therefore, a method for modulating expression of bcl-w 
in a mammal, said method comprising contacting the bcl-w gene with an effective amount of 
a modulator of 6^ a time and under conditions sufficient to up-regulate or 

down-regulate or otherwise modulate expression of bcl-w. For example, : ja nucleic acid 





30 increased bcl-w expression ^ : 
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prevention of cell degeneracy such as under cytotoxic conditions during, for example, y- 
irradiation and chemotherapy Decreased bcl-w expression or Bcl-w activity may be 
important, for example, in selective cancer therapy ami in^^i^^l&w expression may be 
important for treatment or p 

Accordingly, the present invention contemplates a pharmaceutical composition comprising a 
mc^ 

carriers and/or diluents. 
10 Tlie ph^ 

water soluble) or dispersions and sterile powders for the e>oemporantt>us preparation of sterile 
injectable solutions or dispersion. In ail cases the form must be st^ile tod m be fluid to 
the extent that easy syringabiUty exists. It miist be stable \mder^ 

and storage and must be preserved against the contaminating action of microorganisms such 
15 as bacteria and fungi. The carrier can be a solvent or dispersion medium containing, for 
example, water, ethanol, polyol (for example, glycerol, propylene glycol and liquid 
polyethylene glycol, and the like), suitable mixtures thereof, and vegetable oils. The proper 
fluidity can be maintained, for example, by the Use of a coating such as licithin, by the 
maintenance of the required particle size in the case of ^ the use of 

20 superfactants. The preventions of the action of microorganisms can be brought about by 
various antibacterial and antifungal agents, for example, parabetis, dUorobUtanol, phenol, 
sorbic acid, thirmerosal and the like. In many cases, it will be preferable to include isotonic 
agents, for example, sugars or sodium chloride Prolonged absorption of the injectable 
compositions can be brought about by the use in the comjK>sitiSns of -^ehts delaying 
25 absorption, for example, aluminum monostearate and gelatin. 

; Sterile injectable solutions aTe prepared by incorporating the ii^e c^in^unds 
imouritinthe^ 

required, followed by filtered sterilization; -0(^ by 
30 incorporating the various sterilized active ingredient -info a sterile v^ple' w 
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basic dispersion medium and the required other ingredients from those enumerated above In 
the case of sterile powders for ^ injectable solutions, the preferred 

methods of preparation are vacuum drying and the freeze-drying technique which yield & 
powder of the active ingredient plus any additional desired ingredient from previously 
5 sterile-filtered solution thereof. 

When bcl-w and Bcl-w modulators are suitably protected they may be orally administered, for 
example, with an inert diluent or with an assimilable edible carrier, or it may be enclosed in 
hard or soft sh^ 

10 incorporated directly with the food of the diet. For oral therapeutic administration, the active 
compound m^ 

buccal tablets, troches, capsules, elixirs, suspensions, syrups, wafers, and the like. Such 
compositions and preparations should contain at least 1% by weight of active compound; The 
percentage of the compositions and preparations may, of course, be varied and may 
15 conveniently be between about 5 to about 80% of the weight of the unit. The amount of active 
compound in such therapeutically useful compositions in such that a suitable dosage will be 
obtained Preferred compositions or preparations according to the present invention are 
prepared so that an oral dosage unit form contains between about G. 1 ug and 2000 mg of active 
compound. /• 

20 . .. XHl:^^^;" : " 1".;" IZ ".. . ' . ... ' r C..':.. .'. \: i TV/.! '. . ..V . -.' , 

The tablets, troches, pills^ capsules and the like may also contain the following A binder such 
asgumtragadmtiv^ a 
disintegrating agent such as corn starch, potato starch, alginic acid and the like, a lubricant 
such as magnesium stearate; and a sweetening agent such a sucrose, lactose or saccharin may 

25 be added or a flavouring agent imch as pepper^^ oil of wintergree^ or cheny flav 

When the dosage unit fonb is a capsule, it may ibntkin, in addition to matmals of the above 
type, a liquid earner, Vmduis other materials may be present as coatings or to otherwise 
mpdi^ the phys 

coated with shdlW elikir niay contain the active compound, 

30 sucrose as a sweetening ^ent, methyl and propylparaben^ a dye and 
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flavouring such as cherry or orange flavour. Of course, any material used in preparing any 
dosage unit form should be pharmaceutical ly pure and substantially non-toxic in the amounts 
employed In addition, the active compound may be incorporated into sustained-release 

■ ^ : ; : - :: pr^ar^^ 

Pharmaceutical^ acceptable carriers and/or diluents include any and all solvents, dispersion 
media, coatings, antibacterial and antifungal agents, isotonic and absorption delaying agents 
atitil^ 

known in the art Except insofar as any Conventional media or agent is incompatible with the 
10 active ingredient, \jse theiwf b Supplementary 
active iiigrSdte^ 

It is especially advantageous to formulate parenteral compositions in dosage unit form for ease 
of administration and uniformity of dosage. Dosage unit form as used herein refers to 
15 physie^ly discrete units suitfed;as uni^ dosages for the mammalian subjects to be treated; 
each unit containing a predetermined quantity of active material calculated to produce the 
desired therapeutic effect in association with the required pharmaceutical carrier. The 
specification for the novel dosage unit forms of the invention are dictated by and directly 
depends 6n(k) the u^ 

20 effect to be adiieved, tod (b) the Umit^dM in the art of compounding such an active 

material for the treatment of disease in jiving subj^ having a diseased condition in which 
bodily health is impaired as herein disclosed in detail. 

The principal active ingredient is opmpouhded for convenient and effective admimstration in 
25 effective amounts ^th a suitable pharmaceutically acceptable carrier in dosage unit form as 
herembefore disclosed A \init dosage form can, for example, contain the principal active 
compound in amounts nmging from 0:5^^^^ in proportions, the 

a<&ve cbn^u^ jig ^ about 2000 mg/ml of carrier. 

In the c^ e o f ^ ingredients, the dosage arc 

30 determined by reference to J th^^ 
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The pharmaceutical composition may also comprise genetic molecules such as a vector 
capable of transfecting target cells where the vector carries a nucleic acid molecule capable 
5 of modulating *c/-w expression or Bcl-w activity. The Vector may, for example, be a wal 

Conditions requiring modulation of physiological cell death include enhancing survival of 
cells in patients with neurodegenerative diseases, myocardial iirf^ 
10 ; v(dis^e v hj^ 

transplanted for treato 

example^ to reduce the survival capacity of 

sense sequence may also be used for modifying in vitro behaviour of cells, for example, as part 
of a protocol to develop novel lines from cell types having unidentified growth factor • 
15 requirements, for facilitating isolation of hybridoma cells producing monoclonal antibodies, 
as described below; ahd for enhancing siirv of cells from primary explants while they are 
- b£itig 

Still another aspect of the present invention is directed to antibodies to Bcl*w and its 
20 derivatives including catalytic antibodies. Such antibodies may be monoclonal or polyclonal 
and may be selected from naturally occurring antibodies to Bcl-w or may be specifically raised 
to Bcl-w or derivatives thereof. In the case of the latter, Bcl-w br its derivatives may first heed 
to be associated with a carrier molecule. The antibodies and/or recombinant Bcl-w or its 
deriyatiyespf 

25 Alternatively, fragments of antibodies may be used sue 

present invention extends to recombinant and synthetic antibodies and to antibody hybrids. 
A "synthetic antibody" is considered herem to include fragjnents and hybrids of antibodies. 
The antibodies of this aspect of the present invention are particularly 
immunotherapy and may also be used as a diagnostic tool for assessing apoptosis or 
• 30. .monitoring the* program of a therapeutic regima. ' 
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For example, Bclrw and its derivatives can be used to screen for naturally occurring antibodies 
to Bcl-w,- These may occur, for example in some autoimmune diseases 

For e^ 

5 b e important, for example, as a means for screening for levels of Bcl-w in a cell extract or 
other biological fluid or purifying Bcl-w made by recombinant means from culture supernatant 
fluid. Techniques for the assays contemplated herein are known in the art and include, for 
• • example, s^dwieh-asstys^l^ 

10 It is within the scope of this invention to include any second antibodies (monoclonal, 
polyclonal or fragments of antibodies) directed to the first mentioned antibodies discussed 
above. Bbth the fi^-and^ 

m ay b e tiscfd with a comm erciai ly ayaU&hle i^fei^ An antibody as 

contemplated herein includes any antibody specific to any region of Bcl-w. 

i Both pbl ycional arid iribnbclbn^ the protein 

or peptide derivatives and either type is utilizabie for immunoassays. The methods of 
obtaining both types of sera are well known in the art. Polyclonal sera are less preferred but 
are relatively easily prepared by injection of a suitable laboratory animal with an effective 
20 amount of Bcl-w, or antigenic parts thereof, collecting serum from the animal, and isolating 
specific sera by any of the known immunoadsorbent techniques. Although antibodies 
produced by this method are utilizabie in virtually any type of immunoassay, they are 



25 The use of monoclonal antibodies in an immunoassay is particularly preferred because of the 
ability to produce than in large quantities arid the homogeneity of the product. The 
preparation of hybridoma cell lin^ foftm^ 

immortal cell line and lymphocytes sensitized against the immunogenic preparation can be 
clone by techniques which are ?ja^^ ah. (See, for 

30 example Douillard and Hoffman, Eiasic Facts about Hybridbmas, in Compendium of 
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/wmwwofc^ Kqhl^^ 
EuropemJourmdoflm 511-519, 1976). 

Another aspect of the present invention contemplates a method for detecting Bcl-w in a 
5 biological sample from a subject said method comprising contacting said biological sample 
with an antibody 

conditions sufficient for an antibody-Bcl-w complex to form, and then detecting said complex. 

Thepresence of Bcl-w may be accomplished in a number of ways suc^ as b 
10 ELISA or flow cytometry procedures. A wide range of immunoassay techniques are 
available as can be seen by reference to US Patent Nos. 4,016,043, 4, 424,279 and 4,01 8,653. 
These, of course, includes both single-site and two-site or "sandwich 11 assays of the non- 
competitive types, as well as in the traditional competitive binding assays^ These assays also 
include direct binding of a labelled antibody to a target. 

Sandwich assays are among the most useful and commonly used assays and are favoured for 
use in Ac present invention. A miniber of variitioi^^ sandwich assay technique exist, 

assay, an unlabelled antibody is immobilized on a solid substrate and the sample to be tested 
: 20 brought into contact with the bound molecule After a suitable period of incubation, for a 
period of time sufficient to allow formation of an antibody-antigen complex, a second 
antibody specific to Ibe 

an 

25 away, and the presence of the antigen is determined by observation of a signal produced by 
the reporter molecule, The results may either be qualitative, by simple observation of the 
:'r' v :.::;;yisiblje signal, or may be qiiantitated by comparing with a control sample containing known 

;both;sam 

30 :: techniques are well known to those skil led in the art, including any minor variations as will 
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be readily apparent In accordance with the present invention the sample is one which might 
contain BeMy including cell extract, tissue biopsy or possibly senun, sdivai mucosal 
secretions, lymph, tis^e fluid and fespiratdi^ fluid. The Sample is, th^eftifei genially a 
biological sample comprising biological fluid but also extends to fermentation fluid and 
5 supernatant fluid such as from a cell culture. 

In the typical forward sandwich assay, a first antibody having specificity for the Bcl-w or 
antigenic parte thereof, is either coydently or p^sively bound to a solid surface The solid 
surface is typically glass or a polymer, the most commonly used polymers being cellulose, 
10 ^ 

may be in the form of tubes, beads; discs of microplates, or any other surface suitable for 
rr\x)(h}rt\rig an iTnrminofljgRay The h in di ng processes are well-known in the art and generally 
consist of cross-linking covaiently binding or physically adsorbing, the pblymer-antibody 
complex is washed in preparation for the test sample. An aliquot of the sample to be tested 
15 is t^ 

40 minutes) and under suitable conditions (e.g. 25°C) to allow binding of any subunit present 
in the antibody. Following the incubation period, the antibody subunit solid phase is washed 
and dried and incubated with a second antibody specific for a portion of the hapten. The 
second antibody is linked to a reporter molecule which is used to indicate the binding of the 
20 second antibody to the hapten 

An Alternative method involves immobilizing the target molecules in the biological sample and 
then exposing the immobilized ti^ 

with a reporter molecule Depending oh the amount of target and the strength of the reporter 
25 molecule signal, a bound target may be detectable by direct labelling with the antibody, 
^ternativelyi a second l^M^ airtibp^ 

first antibody complex to farm a tertiary complex.; The 

comjrf^ 

30 By "reporter molecule 11 ^ us^ in the meant a molecule which, by its TJ. 
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chemical nature, provides an analytically identifiable signal which allows the detection of 
antigen-bound antibody Detection may be either qualitative or quantitative The most 
commonly used reporter molecules in this type of assay are either enzymes, fliiorophores or 
radionuclide containing molecules (1 e. radioisotopes) arid chemiluminescent molecules 

In the case of an enzyme immunoassay, an enzyme is conjugated to the second antibody, 
generally by means of glutaraldehyde or periodate As will be readily recognized, however, 
a w|4e ytoiet^ .: 
skilled artisan. Commonly used enzymes include horsemdish peroxidase, glucose oxidase, 

10 beta-galactosidase and alkaline phosphatase, amongst others. The substrates to be used with 
the specific enzymes are generally chosen for the production, upon hydrolysis by the 
corresponding enzyme, of a detectable color change Examples of suitable enzymes include 
alkaline phosphatase and peroxidase It is also possible to employ fluorogenic substrates, 
which yield a fluorescent product rather than the chromogenic substrates noted above. In all 

IS cases, the enzyme-labelled antibody is added to the first antibody hapten complex, allowed to 
bind, and then the excess reagent is washed away. A solution containing the appropriate 
substrate is then added to the complex of antibody-antigen-antibody. The substrate will react 
with the enzyme linked to the second antibody, giving a qualitative visual signal, which may 

20 hapten which was present in the sample. "Reporter molecule" also extends to use of cell 
agglutination or inhibition of agglutination such as red blood ©ells on lat^c beads, and the like. 

Alternately, fluorescent compounds, such as fluorecein and rhodamine, may be chemically 
coupled to antibodies without altering their biiiding capacity. When activated by illumination 
25 with light of a particular wavelength, the fluorochrome-labelled antibody adsorbs the light 
energy, inducing a state to excitability in the molecule, followed by emission of the light at 
a chaxact^tic"^ 

fluorescent labelled antibody is allowed to bmd to the ^ Aft* 
washing ofFthembo^ 
30 ofthe ^p^pn^ 
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df interest Ii^unofluorescehe and EIA techniques are both very well established in the art 
andarepartie*^^ However, other reporter molecules, such 

as radioisotope, chemiluminescent or bioluminescent molecules, m^ 

5 The present inventibn also contemplates genetic assays such as involving PGR analysis to 
detect bcl-w or its derivatives. 

The present invention is further described by reference to the following non-limiting figures 
and examples. 

. In the Figures: 

Figure 1 is a representation showing predicted amino acid sequences encoded by murine bcl-w 
cDNAs and chimaeric cDNAs corresponding to transcripts spliced from exon 3 of the bcl-w 
1 5 gene to an exon of the adjacent rox gene. Boxes highlight the regions of highest homology 
within the Bcl-2 family, denoted SI, S2 and S3 (Cory, 1995). The arrowhead marks the 
position corresponding to an intron within the gene Two residues that differ in human Bcl-w 
are indicated above the mouse sequence. Not ^ 

Figure 2 is a diagra^^ 

and derivation of the: bcl-w and bcl-w/rox cDNAs Overlapping genomic fragments 
encompassing; a 22 kb region were cloned, only brie of wMch (a) is shown Fragments b to 
/are subclones of fragment a. Exons are denoted as boxes; with nbn-cbdmg open, the 

25 cddingr^ Two types 

of S'-end were found for each class of mRNA, suggestive of alternative prompters and/or 
splicing. The first 815 residues of the 3* untranslated region of bcl-w correspond precisely to 
those in gimb 

Restriction mapping suggests the 3 1 untranslated region of bcl-w contains at least One more 

•• 30 -'injronr Tfrelpf^ 
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Figure 3 is a photographic representation showing expression of bcl-w RNA in haemopoietic 
cell lines. Polyadeny lated RNA prepared from the indicated macrophage (m<|>), myeloid, and 
T and B lymphoid lines was fractionated by electrophoresis, transferred to nitrocellulose filters 
. arid hybridist Probes from the coding region and the W-w3' 

- • 5 unti^slated:^ 

Figure 4 shows the expression of Bcl-Vv protein (A) Expression of FLAG-Bcl-w within a 
clone (D3B5) of FDC-P1 cells transfected with the FLAG-bcI-w PGKpuro expression vector. 
Trans fectants (filled) and parental cells (open) were stained with anti-FLAG monoclonal 

10 antibody and analysed by flow cytometry '(B) Immunoblots revealing epitope-tagged 
survival proteins, Ly sates ofFDC-P l pells and FDC-P1 cells expressing FL AG-tagged mouse 
Bcl-w (clone D3 B 5), human Bcl-^ or human Bcl-2 were passed over an anti-FLAG affinity 
gel (Kodak), eluted with FLAG peptide; fractionated by electrophoresis md then analysed 
with anti-FLAG antibody. (G) Immunoblots with polyclonal rabbit anti-Bcl-w antiserum on 

15 cell lysates fractionated by SDS-polyacrylamide gel electrophoresis. In (B) and (C), the 
stained proteins were visualised by enhanced chemiluminescence (Amersham). WEHI-1 12.1 
and EL4. 1 are T lymphoma lines (Harris et al. y 1973) and J774 is a macrophage line (Ralph 
et aL , 1 975). An additional protein of -<~1£ kD was dso detected b y the antiserum, apparently 
byfbrtuitb^ 

Figure 5 is a graphical representation showing ^at Bcl-w iJnMbits apbptosk induced by 
several but not all cytotoxic agents FDC-P1 cells, which require IL-3 for survival and 
proliferation (Dexter etal., 1980}, were either (A, left panel) wished three times in medium 
lacking IL-3 or (A, right panel) irradiated (10 Gy) and then cultured in medium lacking (A, 
25 left p^ 

1989) were either cultured in medium containing 1 pM dexamethasone (B, left panel) or 
iri^dw 
; odturedintte 

(C, ri^t panel); ^ 2.5 x 10 s 

30 cells/ml and viability determined by stai^ 



i 
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Figure 6 is a diagrammatic representation show^ in the central region of 

mouse chromosome 14 The segregation patterns of bcl-w and flanking genes in .134 
backcross animals typed For all loci are shown at the top Each column represents the 
haplotype inherited from the (G57B parent; shaded boxes represent the 

5 C57BL/6J allele and open boxes the M. spretus allele. The number of offspring inheriting 
each type of diromosome is listed below each column. A partial chromosome 1 4 linkage map 
showing the location of bcl-w in relation to linked genes is shown at the bottom. 
Recombination distances between loci in centiMorgans are shown to the left of the 
diromosome and the positions of loci in human chromosomes, where known, are shown to the 
10 right References for the human map positions of loci cited in this study can be obtained from 

William H. Welch Medical Library of The Johns Hopkins University (Baltimore, MD). 

Figure 7 is a photographic representation showing localisation of bcl-w on human 
1 5 chromosome 14. Partial metaphase showing FISH with the bcl-w intronic probe. (A) Normal 
male chromosomes stained with propidhim iodide. Hybridisation sites on chromosome 14 are 
indicated by an arrow. (B) the same metaphase as in (A) stained with DAPI for chromosome 
identification. 

20 Figure 8 is a representation 

Human Bcl-2, Bcl-Xj, Bcl-w, Bax and Bak amino acid sequences were aligned by the 
Wisconsin PDLEUP program The most (bnserv Ced 9 sequence and a shdrt 

conserved segment in Bik are also shown. Gaps made in individual sequences to optimise 
^ig^ehtarem^ 

25 V~I) in the sunriva-^ proteins Bcl-2, Bcl-x£ and Bcl-w are shown on a black 
background, as are also those identical or very similar in all the Bcl-2 homologues. A grey 
background indicates rew 

;;;Hpmpldgyr^ ;^^d;:S^^ryi 1 ??^ iand ^ 
boxed, While the iJHl, BH2, BH3 and NH1 regions idefin^ by 
30 Subnm^^ 



/O 97/35971 



Page 29 of J 



WO 97/35971 PCT/AU97/00199 



specific to the survival proteins; open arrowheads, those specific to anti-survival proteins . An 
unbroken arrow indicates the position of the splice site common to all the proteins; a broken 
arrow, the position of the alternative 5' splice that creates the smaller Bcl-x protein and a wavy 

jiiie'S ; :Cdrisen^ 



Figure 9 is a representation of the coding region 6f (A) humah and (B) murine bckw* 
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Single and triple 


letter abbreviations for amino acid residues 


are used in the subject 


specification, as defined in Table 2 






TABLE 2 

••• » WkW ._mm 






AMINO ACID ABBREVIATION S 




« ; 

. • J . ... .- ... .-: - ... 






Amino Acid 


. Three-letter •..-:• 


One-letter 




• Abbreviation 


Symbol 


Alanine 


Ala . • . . 






Arg 


R 


/vsparagine 


". Asn 




. . ... - -^\djj«u Uy ; ai/lll •;• 
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SUMMARY OF SEQ# 



SEQ ID NO. DESCRIPTION 



1 5 r Primer for M6\xse bcl*w (together with an Xbal 

• . . site)- ^::;;r::;^\/,i;:\.s. 

3 3 ' Primer for Mouse bcl-w (together with an EcoRl 

site} 

4 Aratpd acid s 

5 N-tenninal amino acid sequence of Mouse Bcl-w 
6 

7 Human Bcl-w 

* ;;. ' ; M6ilSe fcc^Wf : :•; • 

9 Mouse Bcl*w 
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EXAMPLE 1 



5 Based on the strong homology between Bcl-2, Bcl-Xj. and Bax, degenerate PCR primers were 
d^ within the S2 and S3 regions (see Figure 8), using inosine at totally degenerate 
pb sitions . To facilitate ^lbnin^ ^ at the 

ends. The 5' primer was 5'GCTCTAG AAC TGG GGI (AC)GI (AG)TI GTI GCC TT(CT) 
TT3' [SEQ ID NO:l], corresponding to Xba I - NWGR(IV)VAFF [SEQ ID NO:2], and the 

10 V primer was 5'GGAAT TC CCA GCC ICC IT(GT) ITC TTG GAT CCA 3' [SEQ ID NO:3], 
corresponding to WIQ(DE)(NQ)GGW - Eco RI [SEQ ID NO 4] Polyadenylated RNA 
templates (1 |xg) for reverse transcription: came from the mouse macrophage cell line J774 and 
dl8 mouse brain. The RNA was ethanol precipitated, dried, resuspended in 10 nl of water, 
heated at 65 °C for 10 min and chilled on ice. It was then reverse transcribed in a 20 ^1 

15 reaction containing 50 mM TrisHCl (pH8.3 at 25*C), 75 mM KC1, 3 mM MgCl a> 10 mM 
dithiothreitoi, 0.5 mM dNTPs, 2 |xl random hexamer primers (Amersham First Strand cDNA 
Synthesis System) and 2 

60 min. For the PCR reaction, 1 jil of this reaction mixture was added to 49 \xi of a cocktail 
cohsistin 10 mM TrisHCl (pH 9.0 at 25° C), 0.1% v/v Triton X- 100, 1.5 mM 

20 MgCl a , 0.2 mM dNTPs, 10% v/v glycerol, 0.05% w/v gelatine, 0.3 jig of each primer and 
2.5 U Taq DNA polymerase. This mixture was denatured at 94 °C for 3 min, then subjected 
to 5 cycles comprising 1 minat 94°C , 2 min it 37?C, raping at 0.3 D C/sec to 72° C followed 
by 1 min at 72°C The thermal profile for the following 35 cycles was 1 min at 94°C, 2 min 
at 42°C, 1 min at 72°C. Finally, the niixXiM The PGR 

25 products were fractionated by gel dectrophoresfe and DNA fragments of the expected size 
(159 bp) were extracted from the ^ i^ti%^d 1^ E^^ind Xba I and subcloned into 
Eco Rl/Xba I-digested pB^ 
single base(T) reiacdbn lisii^ 

protocol. Complete sequence analysis was then performed oriva each 
30 unique T-track pattern. 
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Interspecific backcross progeny were generated by mating (C57BL/6J xM spretus)¥ x females 
5 and C57BL/6J males as described (Copeland and Jenkins, 1991). A total of 205 N, mice were 
used to map the Bcl-w locus. DNA isolation, restriction enzyme digestion, agarose gel 
e^ 

described (Jenkins et aL 9 1 982). The probe, a 2.6 kb EcdBUNotl fragment of mouse cDNA, 
was labelled with (a»P) dCTP using a random primed labelling kit (Stratagene); washing was 

10 done to a final stringency of 1,0 x SSCP, 0,1% w/v SDS, 65°C. A fragment of 3.8 kb was 
detected in BamHI digests of C57BL/6J DNA and 7.8 kb in M spretus DNA. Their 
distribution was followed in backcross mice. The probes and RFLPs for the loci linked to 
bcl-w y including surfactant associated protein 1 (Sftpl), T cell receptor alpha chain (7cra), and 
gap junction membrane channel protein alpha-3 (Gja3), have been described previously 

15 (Haefliger et aL 9 1992; Moore et cd. % 1992). Recombination distances were calculated as 
described (Green, 1981) tistxig the computer program SPRETUS MADNESS Gene order was 
detennined by minimising the number of recombination events required to explain the allele 
distritot^ ;:\... 

20 EXAMPLE 3 .... 

FLBOli^SGENCE JNSIJ^ HYBRIDISATION (FISH) 

cDNA and ih^n p^bes were nick-translated with biotin- 14^ ATP arid hybridised in situ at 
a final concentration of 20 ng/ml to normal male metaphases. The FISH method was modified 
25 from that previously described (Callen et al , 1990) in that chromosomes were stained before 
analysis with both propidium iodide (as coimterstain) and 4, 6-diamidino-2-pheny lindole 
(D API) (for chromosome identification) Images of metaphase preparations were captured by 
a(#(M^ ; ■ 



30 
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EXPRESSION VECTORS 



5 The piasmid vector used for expression and selection in eukaryotic cells is based on the 
pEFB^ 

elongation factor la gene and contains a selectable marker (ptiroR) driven by the PGK 
piom^ 

et al.y 1988) was incorporated to aid identification of the protein product The hcUw cDNA 
10 was inserted into pEF FLAG-X-PGKpuro, sequenced to confirm the reading frame and 
transf ected by electroporation into roG-P 1 (Dexter et ah , 19.80); B6.2. 1 6B W2 CThe etal., 
1989) and CHI (Lynes etal. , 1978) cells. Transfectants were selected by culture for 7 days 
in medium puromycin and clones subsequently derived from independent 

pools by limiting dilution 

To detect FLAG^tagged proteins by cytoplasmic imra 

5 min in 80% v/v methanol at -20 -C and then peimeabilised with 0;3% saponin (Sigma), 
which was included in all subsequent staining and washing steps. The cells were first 
incubated with the primary M2 monoclonal ^ Haven, CT) for 
20 40 min on ice, then decorated with fluoroscein-isothiocyanate (FITC)-conjugated goat anti- 
mouse IgG (1-2 ng/ml; Southern Biotechnology, Birmingham) and analysed by flow 
cytometry u^^ ^ , 
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EXAMPLE 5 
Bcl-w ANTIBODY 



5 Rabbit polyclonal anti-Bcl-w antibodies were raised against the N^terininal peptide 
AoMATPASTPDTRALV-NH2 [ SEQ ID NO:5] (Chiron Mimotopes), KLH-conjugated peptide 
( 1 00 fig in 0 5 ml of phosphate-buffered saline with an equal volume of Freund's adjuvant) was 

but in Freund's incomplete adjuvant: The rabbit antisera were screened by ELIS A against the 
10 B S^ 

EXAMPLE 6 

IDENTIFICATION OF A NOVEL *c/-2-RELATED GENE 

15 Degenerate PCR primers encoding part of the S2 and S3 regions of the three bcl-2 homologies 
known at the time (bcl-2, bcl-x and box) were used for low-stringency amplification of cDNA 

1). Fragments of the size (1 59 bp) expected for known Bcl-2 family members were subcloned 
and screened by sequencing* As anti^ clones were identified, 

20 but both RNA sources also yielded clones representing a novel gene: To obtain a full length 
cDNA, the cloned PCR product was used to pitfce ^ spleen 
and a myeloid cell line Two classes of c^NA wCTe - obtained (Figure 1) The first encoded a 
polypeptide strikingly similar to: Bcl-2, which we termed Bcl-w. The second encoded a much 
larger polypeptide, which was identical to Bcl-w for the first 144 residues but then diverged 

25 markedly . The point of divergence was within the S3 region at a point corresponding to a splice 
junction ixl the bcl-2, bete and box genes. It thus seemed likely that the second class of RNA 
.iwiu produced- by alternative spUcing of £0/-* ttans cripts. 

To resolve this issue, bveriaj^ihg grabmic locus 
30 (Figure 2) were isolated; The Nrterauhial portibn of the coding r^ion mapped to a 1^3 1^ B^urnHI 
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fragment (subclone c). Its sequence and that of adjacent fragments were determined. 
Comparison with sequences of the first class of cDNAs revealed that the ic/-w gene contained 
at least 4 closely spaced exons with the coding region split between exon 3 and 4. The unusually 
large (~ 2.8 kb) 3' untranslated region begins in exon 4. Probes corresponding to either the 
5 coding region or the 3' untranslated region of these bcl-w cDNAs hybridised to a 

pli^^l^^ ^S^■^^B?^^•:^■.::.■.::•::. 

thatldng- :..;:::;;;v:^:;f; :-:^v::;:^:^r;^::;:: : : .:::::k; : : :>.- . ..;.. : .\ .......... • - x 

The second class of cDNAs proved to correspond to chimaeric RNAs produced from bdl*w and; : ; 
10 w ac^ap^t gene (Figure 2). The genomic and cDN A sequences diverge at the 3' end of exon 3, 
and the 3 1 portion of the cDNAs derives from an exon approx 9.2 kb downstream (Figure 2). 

A database search revealed strong homology between the d^ and ra*2 gene of 

Drosophila. The predicted mouse rax amino acid sequence of 66% identity and 79% similarity 
15 with Drosophila gene, which may encode an RNA binding protein (Brand e/ al, 1995). Thus, 
alternative splicing generates blc-w/rox transcripts. The location of the remainder of the murine 
rax gene awaits isolation of flirther genomic clones. 

A probfc specific^ 

20 of 2 8 and 1.8 kb, presiimably the te/^j^cfe (nori-chimaefic) transcripts of the rax gene Since 
cDNA probes ottespontfo^ the 3 7 kb RNA, the chimaeric 

bcl-w/rax transepts api^ to be of low abundance The significance of the bcUw/rox 
transcripts is unclear, and our inabUity to express detectable levels of the corresponding protein 
has thus far precluded further analysis. 

Humah At^w 

30 clones corresponded to T!** ti6 ^^ 
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of the human and mouse genes were extremely homologous: 99% identical at the amino acid 
level and 94% at the nucleotide level The only amino acid difference were Iw 
substitutions: alanine instead of threonine at residue 7 and glutamic acid rather than aspaitic acid 
at residue 124, just upstream of the S3 TeipMJ 
5 mouse bcl-2 coding regions is 90% at the amino acid level and 88% at the nucleotide level, and 
that of bcUx is 97% and 94%. 

EXAMPLE 8 

To allow tests on its function, the bcl-w cDN A was inserted into expression vectors and 
transfected into three haemopoietic cell lines; FDG-P1, an IL-3 dependent myeloid liiie; 
B6.2 16BW2, a T hybridoma line, and CHI, a B lymphoma line. To facilitate detection, the 
recombinant protein included an N-terminal FLAG epitope (Hopp et al. 9 1988). Several 
15 independent pools and clones of drug-resistant cells that stained strongly with an anti-FLAG 
monoclonal antibody (e.g. Figure 4A) were selected for study. Western blot analysis (Figure 4B) 
showed that the FLAG-Bcl-w protein had an apparent molecular weight of 25 kD. Rabbit 
antiserum raised to an N-terminal peptide of Bcl-w detected not only the FLAG-tagged protein 

20 four untransfected cell lines (Figur e 4C); The mobility of the endogenous protein was 
indistinguishable from that of Bcl-w lacking the FLAG tag transiently expressed in COS cells. 

Bcl-w has a hydrophobic region close to its carboxy-terminus and would therefore be expected 
to be membrane-associated. Confocal microscopy of FDC-P1 cells transfected with a bcl-w 
25 expressi^ 

located in the cytoplasm and that its disMbution closely resembled that of Bcl-2. The 
cytoplasmic to 

"' :::: " 

$9 : T? '^cer^-whethefB the ^ transfected lines were 
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subjected to various cytotoxic conditions FDG-PI cells expressing Bcl-w were notably more 
robust than ihep^ their survival after either tL-3 deprivation or y-iiradiation 

was comparable to that of lines over-expressing either Bcl-2 or BcI-Xl (Figure 5A). Bcl-w also 
greatly enhanced the survival of the T hybridoma cells exposed to dexamethasone or irradiation 
5 figure 5B) These results clearly place Bcl-w in the sub-family of B£U2*elated proteins that 
inhibits cell death 



Bd-2 and Bcl-x,. are relatively ineffectual at protecting lymphoid cells against apoptosis induced 
by triggering the cell surface receptor CD95, also known as Fas or APO-1 (Strasser et al, 1995). 

10 That also holds for Bd-w. CHI B lymphoma cells expressing levels of BclrW sufficient to protect 
against radiation-induced apoptosis (Figure 5C, right panel) died as rapidly as control cells when 
incubated with knti-CD95 antibody Jo2 (Figure 5C, left panel). In contrast, th<e cowpox virus 
protein CiinA, a potent inhibitor of the ICE cysteine protease (Ray e/ a/,, 1992), very effectively 
blocked apoptosis induced via CD95 (Figure 5Q left panel) but failed to protect the cells from 

15 radiation-induced death (Figure 5C, right panel). These results mean that apoptosis is induced 
by at least two pathways, only one of which involves activation of ICE. 



EXAMPLE 9 
EXPRESSION PATTERN 

Alihougjh bcl-2 ^ bete their expression patterns differ 

(Hockenbeiy e/ 1991; Krajewsld ai , 1994). The expression patterns'of bcl-x and bete* 
w^e compared by ndrtheffi blot imalysis of polyadenylated RNA Both genes were expressed 
: in many tissues and each gave highest levels in brain, colon and salivary gland (Table 3). 
25 Nevertheless, clear differences emerged upon analysis of a panel of haemopoietic cell lines (Table 
4) WMie 12 T lymphoid lines analysed and a few B lymphoid 

lihes, bcl^ cxpte^n^^ rare in T and B lymphoid lines Transcripts of both sumval genes 

ffia^ph^e,:megak"fi^ lira* having rdattyd^Wj^;::: 

3 0 levels of bcl-w RNA were analysed by western blotting with polyclonal anti-B cl-w antiserum and 
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each contmned the 22 kD protein (Figure 4G) Tliese fmdin^ that the 

expression pattern of bbl-w differs from that of bcl-x and raise the possibility that, within the 
haemopoietic system, bcl 7 w regulates survival in myeloid rather than lymphoid cells. In 
summary, he bcl-w gene is expressed in many cell types, and amongst the tissues surveyed, the 
5 level was highest in brain, colon aiid saliv^ 0and ^ of 50 mouse haemopoietic cell 
lines revealed that Ac/-w expression was common in cells of several myeloid lineages, including 
macrophage, megakaryocyte, erythroid and mast cell lines, but rare in either B or T lymphoid 

- 10 • EpA^ 

^ HUMAN AND MOUSE bcl-w GENES 

The chromosomal location of bcUw in mice was determined genetically by exploiting an 
interspecific backcross panel that has been typed for over 2000 loci, well distributed over all the 

15 autosomes as well as the X chromosome (Copeland and Jenkins, 1991). Southern blots 
performed with a bcl-w probe on DNA from progeny derived from matings of {(C57BL/6Jx 
Mus spretus)Y x xC57BL/6J} mice indicated that bcl-w resides in the central region of mouse 
chromosome 14 linked to surfactant-associated protein 1 (Sftpl), T-cell receptor alpha chain 
(Tcrd), and gap junction membrane channel protein alpiia-3 (G/a3). At least 134 imce were 

20 analysed for every marker, as shown in the segregation analysis (Figure 6) and \ip to 1 83 mice 
were typed for some pairs of markers The full data for each pairwise combination of markers 
were used to calculate recombination frequencies For each pair of loci, the ratio of the number 
of miceeixhibiting recom analysed and the most likely 

gene order are: centromere - Sftpl - 14/183 - 7cm - 1/182 - Bcl-w - 1/147 - GJ*3\ The 

25 recombination frequencies, expressed in centiMorgahs (cl^, ^fc the standard error are Sftpl - 7.7 
± 2.0 - Tcra - 0.6 ± 0.6 - Bcl-w - 0.7 ± 0.7 - Gjct3. 

The central; region of : mouse: chi^md»me :: - 1 :^ i ::i^i^os : Sr^^oiis of^- Komology with human 
chiomosom 

; 30; -'iativim 
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suggested thatBcl-w would reside on either human 14q or 13. Fluorescence in situ hybridisation 
(FISH) analysis losing a human cDNA from the coding region and a genomic probe spanning the 
intron between the coding exons clearly assigned bcl-w to human chromosome 14 at ql l 2 
(Figure ^ scored for fluorescent signal using the intron ptpbe, 1 5 showed 

5 signal on one or boA chromatids of <*romo of thb 

signal was at 14ql 1.2. 



10 EXAMPLE 11 

Recombinant mouse Bcl-w polypeptide, tagged with an N-tenninal FLAG epitope (DYKDDDK), 
was expressed in Bl>21pLyS bacterial cells and purified on anti-FLAG antibody affinity matrix 
15 (Eastman-Kodak). The N-tenninal 45 amino acids was determined using standard procedures 
following SDS-PAGE and electrotransfer on to the immobilising membrane PVDF ^v^ etqJ; 
1990); The fu^ 2^ 

additional amino acids encoded by the expression vector^ 

to the N-tenninal sequence of Bcl-w. ; 

20 

EXAMPLE 12 

The nucleotide and corresponding amino acid sequence of human and murine bcl-\y are shown 

;;:;' : iirF^9,:;;;--;:i;..:.:'''. 

25 ;. : ;;:;\ ' ;/' : \;:r; • .. - 

Those skilled in the art will appreciate that the invention described herein is susceptible to 
variation 

: The"-m^ 

or indicated in this specification, 



the invention include all such variations and modifications 
the stejps/f^ to 
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TABLE 3 

TIS S UE E^PRES SION OF Ac/- w AND: bcl-x (RNA) 



brain 


. .... 










salivary gland 






•"• -Irver*': 












stomach ;--; v .- 






muscle 






testis 


.: ..+ ... 


;••.:...;,:++*-..: 


kidney 


+/- 




thymus 












piabeiito 


• 4\ : 




ffetal liv#(dl3*i 8) 







larger size transcript 
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immjE* ... 

EXPRESSION PATTERN OF AND bct-x JN CELL LINES 



CELL TYPE fccf-w fcc/-Jc 
B lymphoid 

pre-B ' . ... 1/6 r ' 2/6* 

B V 1/4 :0/4* 

■ 'f' .::::::.-: v :-:;cy::. ,v;:;;::.^jq::;::;.:: : ^ ? , ; : '. ; ;; Z ;;i/i^ 



T lymphoid 

|;b>i: : 

: : ^SP^:'SEi 



3/4 
0/7 
1/2 



4/4 

06' 
2/2 



4/13 



12/12 



Myeloid 
macrophage 
megakaryocyte 
erythroid 
mast 



14/19 

2/2 
4/5 : 
1/1 , 



16/16 

2/2 

4/4 

i/i 



21/27 



23/23 



1 marginal levels in all : ^ut:2;l%«;indicated.: 
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(2) INFORMATION FOR SEQ ID NQVls 

(iV;; 

(A) LENGTH: 33 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY 1 ihear 

■ ■ .:;;;';( xi;); :; . SEQl^CT;;:pESGRl id ; ;HO;: ■!;•=»: 



G<TTC|tA<^C ;>T ' 33 



(il 

( i ) SEQUENCE CHA^CTERiSTICS : 

(A) ^ : ;LENGTO>;- ; ?V amino.;; acids • : 

. . :•: : (.gJiVivrCTPE-,: • • ' amino ;•; -acid;; v ; • 

.(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) . SEQUENCE ! DESCRIPTION : SEQ ID N0:2: 



Aon Trp Gly ; A^ Val t; Ala Phe Phe 



(2 ) INFORMATION FOR SEQ ID NO:3 : 

<i ) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 31 base pairs 
.. (B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY? linear 

(ii ) MOLECULE TYPE s DNA 

(xi) SEQUENCE DESCRIPTION: SBQ:ID;N0:3V 



GGAATTCCGA GCCI CCIT ( G/T) I TCTTGGATCC A 



31 
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( 2) INFORMATION FOR SEQ : ID NO; 4 r 



( i ) SEQUENCE CHARACTE R I STIQS I: . 

(A) LENGTH: 8 amino acids 

(B) TYPE amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(t±) . • ; MOLjB CUIiE; TYPE-: ; ^^^id^/Z 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 1 : 



Tip lie Gin (Asp/Glu) (Asn/Glh) Gly Gly Trp 

.:: : \ .'.';:*••.■' '.;;;'::; ' -.•"'*:*;' '/;;;;:'•;;;* ' "": T:5>;':;: : : ^ ^: : & : :;:-';r::v:::,v:;:":.: 



(2) INFORMATION FOR SEQ ID NO: 5: 



(i) SEQUENCE CHARACTERISTICS : 
-:./:( A)' :-VtiENGTH:' i4 amino acids 
<B) TYPE: amino acid 

(C) STRANDEDNESS x single 

(D) TdPbiXKJY: linear 

<ii) MOISCULE TYPE; peptide 

<xi) SEQUENCE DESCRIPTION : SEQ ID NO : 5 § 



Met Ala Thr Pro Ala Ser Thr Pro Asp Thr Arg Ala Leu Val 



(2 ) INFORMATION FOR SEQ ID NO ; 6 r 



( i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 583 base pairs 
m tYPE: nucleic acid 
(d) STRArroEDNESS:; single 
(D) TOPOLOGY: linear : 

til) MOLECULE TYPE:: DNA 



( ix) FEATURE : 

(A) NAME/KEY: CDS'; ;".; 

(B) LOCATION : 1 . ;. 583; 



(Xi) SEQUENCE DESCRIPTION : | ID NO : 6 : 
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ATG GCG ACC CCA GCC TGG GCC CCA GAC AC A CGG GCT CTG GTG GCA GAC 48 
Met Ala Thr Pro Ala Ser Ala Pro Asp Thr Arg Ala Leu Val Ala Asp 

\ i : ?:& . , • ': r 10 ' .. . :. is 

TTT GTA GGT TAT AAG CTG AGG CAG AAG GGT TAT GTC TGT GGA GCT GGC 96 
Phe 

20 ' • 25 • ■ "30 

CCC GGG GAG GGC CCA GCA GCT GAC GCG CTG CAC CAA GCC ATG CGG GCA 144 
Pro Gly Glu Gly ;Pro Ala Ala Asp Pro Leu Hie Gin Ala Met Arg Ala 
35 40 45 

GCT GGA GAT . GAG . TTC .GAG ; . ACC : : CGC . . TTC. . CGG CGC ACC TTC TCT GAT CTG 192 
Ala Gly Asp Glu Phe Glu Thr Arg Phe Arg Arg Thr Phe Ser Aep Leu 
50 55 €0 

GCG GCT CAG CTG CAT GTG ACC CCA GGC TCA GCC CAG CAA CGC TTC ; ACC ; ; /' 24 ; 0: :: ; 
Ala Ala Gin Leu Hie Val Thr Pro Gly Ser Ala Gin Gin Arg Phe Thr 

; 70 75 • 80 : 

CAG GTC TCC GAC GAA OT TTT CAA GGG GGC CCC AAC TGG GGC CGC CTT 288 
Glh Val Ser Aep Glu Leu Phe Gin Gly Gly Pro Aen Trp ' Gly Arg Leu 

•'85 "•' *0 : •- ' ;:i'9S; i r " 

GTA GCC TTC TTT CTC TTT GGG GCT GCA CTG TGT GCT GAG ACT GTC ; AAC ;/-;';'; ;;/;.;. ; : ';^'3£; 
Val Ala Phe Phe Leu Phe Gly Ala Ala Leu Cye Ala Glu Ser Val Aen 
100 105 110 

AAG GAG ATG GAA CCA CTG GTG GGA CAA GTG CAG GAG TGG ATG GTG GCC : 384 " 

•Lye . Glu Met' Gl u Pro Leu Val Gly Gin Val Gl n biu -'.Tr^ ' : tie t-' : i V a/l; Ala" I ! j Y. 1 " 

115 ".,'.120: . : : '..125-.' • . :.'r 

TAC CTG GAG ACG CGG CTG GTC GAC TGG ATC CAC AGC : AGT GGG GGC TGG : - 432 

Tyr Leu Glu Thr Arg Leu Val Aep Trp lie Hi e S er Ser Gly Gly Trp 
-130 135 140 

GCG GAG TTC ACA GCT CTA TAC GGG GAC GGG --: GCC CTG GAG GAG GCG CGG 48 0 : 

Al a Glu Phe Thr Al a Leu Tyr Gly Asp Gly Al a Leu Glu Glu Al a ijrg 
145/ 150 155 160 

CGT CTG CGG GAG GGG AAC TGG GCA TCA GTG AGO ACA GTG (TTG ^CG G(^ •••-*•;• 528 
Arg Leu Arg Glu Gly Asn Trp Ala Ser Val Arg Thr Val Leu Thr Gly 

: :: 165 ; \ 170 175 . •;.: ' 

GCC GTG GCA CTG GGG GCC CTG GTA ACT GTA GGG GCC TTT TTT GCT AGC 576 
Ala Val Ala Leu Gly Ala Leu Val Thr Val Gly Ala Phe Phe Ala Ser 

*" r ' -i#o^-^ • lib'-:. -:. . ; 



AAG 
Lye 



TG A A 583 



(2) INFORMATION FOR SEQ ID NO) 7 



WO 97/35971 



PCT/AU97/00199 



(i) SEQUENCE GHARACf ERISTIC^ :.. 

(A) LENGTH^ 194 amino acids 

(B) TYPE!;; amino acid 
. . (D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DES CR I PTI ONr SEQ ID NO 7 ; 

^:ii!tft^;^aK:^r; :'Pro v; Ai^ 

Phe Val 6ly Tyr Lye Leu Arg Gin Lye Gly Tyr Val Cye Gly Ala Gly 

• 20 _ ^ • 25 30 

Pro Gly Glu Gly Pro Ala Ala Asp Pro Leu Hie Gin Ala Met Arg Ala 

Ala Gly Aep Glu Phe Glu Thr Arg Phe Arg Arg Thr Phe Ser Asp Leu 

Ma Ala. Gin Leu Hie Val Thr Pro Gly Ser Ala Gin Gin Argf Phe Thr 
€5 70 75 80 

Gin Val Ser Asp Glu Leu Phe Gin <31y Gly Pro Aen Trp Gly Arg Leu 
85 : 90 95 

Val Ala Phe Phe Leu Phe Gly Ala Ala Leu Cye Alia Glu Ser Val Aen 
100 ,105 no 

Lye Glu Met Glu Pro Leu Val Gly Glh Val Gin Glu Trp Met Val Ala 

Tyr Leu Glu Thr Arg Leu Val Aep Trp lie Hie Ser Ser Gly Gly Trp 
130 135 140 

ftla Glu Phe Thr Ala Leu Tyr Gly Aep Gly Ala Leu Glu Glu Ala Arg 

I* 5 ....,>• .15'%;,.: y/ ,, 155 1€0 

Arg Leu Arg Glu Gly ton; Trp Xla Ser Val Arg Thr Val Leu thr Gly 

: % ::;-.;:.::i«i:: r z;::°:y : r::: %?.o:: : *: : . • .. ":\ .::../ : : 175 .: 

Ala Val Ala lieu Gly Ala Leu Val Thr Val Gly Ala Phe Phe Ala Ser 
180 185 • ' 190 

Lye :* ■ .-" • 



(2) INFORMATICS FOR SEQ ID NO: 8 : 

(i) SEQUENCE ^ 

(A) LENGTH ; 582 base pairs 

( B) TYPEi : 'nucleic*' acid 

(C) -STRAOT single 
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(ii) : : molecule - type : : dna 



(ix) FEATURE ; 

(A) NAME /KEY I CDS 

(B) liOGATION: X . ,582 



(xi ) '■" SEQUENCE DESCRIPTiCW : SEQ ID NO : 8 : /. 

ATG CCG ACC CCA GCC TCA ACC CCA G AC ACA CGC GCT CTA GTG GCT GAC 48 
Met Pro Thr Fro Ala Ser Thar Pro Asp Thr Afg Ala Leu Val Ala Asp 

..'/.i- 5 ..... '. : .. 10: 15 . 

TTT GTA GGC TAT AGG CTG AGG CAG AAG GGT TAT GTC TGT GGA GCT GGG 96 
Phe Val Gly Tyr Arg Leu Afg Gin Lys Gly Tyr Vail Cys Qly Ala Oly 

- • 20 •••• -v : ' : ■»!-v.--/ v • • : .:-^0<- • ; ■■/;• ;;V " ;j 7 

CCT GGG GAA GGC CCA GCC GCC GAC CCG CTG CAC CAA GCC ATG GGG GCT 144 
Pro Gly Glu Gly Pro Ala Ala Asp Pro Leu Hie Gin Ala Met Arg Ala 
35 40 45 

GCT GGA GAC GAG TTT GAG ACC CGT TTC CGC CGC ACC TTC TCT GAC CTG ; 192 

Ala Gly Asp Glu Phe Glu Thr Arg Phe Arg Arg Thr Phe Ser Asp Leu 
50 55 6 0 

GCC GCT CAG CTA CAC GTG ACC CCA GGC TCA GCC CAG CAA CGC TTC ACC 240 
Ala Ala Gin Leu Hie Val Thr Pro Gly Ser Ala Gin Gin Arg Phe Thr 
65 70 75 80 

CAG GTT TCC GAC GAA CTT TTC CAA GGG GGC CCT AAC TGG GGC CGT CTT 288 
Gin Val Ser Asp Glu Leu Phe Gin Gly Gly Pro Aim Tip Gly Arg Leu 
85 90 . .95 

GTG GGA TTC TTT GTC TTT GGG GCT GCC CTO TGT GCT GAG AGT GTC AAC 336 
Val Ala Phe Phe Val Phe Gly Ala Ala Leu . Cye Ala Glu ^Ser Val Ash 

100 105 ±y : - 'iid. -:" : - 

AAA GAA ATG GAG CCT TTG GTG GGA CAA GTC CAG GAT TGG ATC GTG GCC , 384 
Lys Glu Met Glu Pro Leu Val Gly Gin Val Gin Asp Trp lie Val Ala 
115 120 125 

TAC CTG GAG ACA CGT CTG GCT GAC TGG ATC CAC AGC ACT GGC GGC TGG 432 
Tyr Leu Glu Thr Arg Leu Ala Asp Trp lie Hie Ser Ser Gly Gly Trp 

GCG GAC TTC ACA GCT CTA TAG GGG GAC GGG GCC CTG GAG GAC GGA CGG 480 
Ala Asp Phe Thr Ala Leu Tyr Gly Asp Gly Ala Leu Glu Asp Ala Arg 

' i4%" iso l"i55/^" 

CGT" CTG CGG GAG; . GGC AAC - TCG - "GCA TGA GTG" AGG ! ACA : dTGK !GTG ! ! ACG. ! !<SGGV ! " 528!: 

teu : Arg-^ !> - Vai- Ser Thrr. Val !!.Val .1 Thr . Gly ; ; 

.165.. lib. 175 



GCC GTG GGA CTG GGG GCC CTG. GTA; ACT. GTA GGG GCC ; TTT/; TTT " GCT AGC 576 
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Ala Val Ala Leii Gly Ala Leu Val Thr Val Gly Ala Phe Phe Ala Ser 

. . : 130 . IBS "I . 190 



AAG TG 

::Lye;;;;;;v:;" 



582 



(2) INFORMATION FOR SEQ ID NO: 9: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 193 amino acids 

"(B) TYPE: amino acid • - 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 9: 

Met Pro Thr Pro Ala Ser Thr Pro Aep Thr Arg Ala Leu Val Ala Asp 

"/..-■i • • 'y'Ci;:-^.'/:;/. v : : .... .. ':; 10"" ~: - - " i-s'-. 

Phe Val Gly Tyr Arg Leu Arg Gin Lye : Gly > Tyr Val rye Gly Al a ' Gly 

: :; : i : t :.. ...25.; . . .30 

Pro Gly Glu Gly Pro Ala Ala Aep Pro Leu Hie Gin Ala Wet Arg Ala 

35 40 - 45 

Ala vGly Aep Glu Phe Glu Thr Arg Phe Arg Arg Thr Phe Ser Aep Leu 

• •' -50 '• 55 *0 

Ala Ala Gin Leu Hie Val thr Pro Gly ''S'0 • IppHiit-^'ph? Thr 
: 65 70 75 * -80 

Gin Val Ser Aep Glu; Leu Phe Gin Gly G^ 

85 .90 95 

Val Ala Phe ?he -Val Phe Gly Ala Ala Leu Cye Ala Glu Ser Val Aen 
100 105 110 

Lye Glu Met Glu Pro Leu Val Gly Gin Val; Gin Aep Trp lie Val Ala* 

115 ' 12 0 • • 125 



Tyr Leu Glu Thr Arg Leu Ala Aep Trp lie Hie Ser Ser Gly Gly Trp 

" . " i3p." . 135 ' . -:S''ix4o'- : ' 

Ala Aep Phe 

••145- '-' 



150 



1S5 



Thr Ala Leu Tyr Gly Aep Gly Ala Leu Glu Aep Ala Arg 

160 

Gly 



Arg Leu: Arg Glu Gly Aen Trp -Ala : * vya-rvSe^T^^Vaii-Val- Thr 

165 ~infrJ.~^y^p^ 175 



Al a Val Ma"^ Ala Ser 

180 " ■ 185 "" : T;T^-|fj V .190 

Lye . ; "... "." 



'O 97/35971 



Page 54 of & 



WO 97/35971 PCT/AU97/00199 

CLAIMS: 

1. An isolated nucleic acid molecule comprising a nucleotide sequence encoding or 
complementary to a sequence encoding a novel mammalian g^^ 

comprising an amino acid sequence substantially as set forth in SEQ ID NO:7 or SEQ ID 
N0:9 or bing 4 

2. : /^-fe 

sequence encodes the amino acid sequence set forth in SEQ ID NO:7 or SEQ ID NO:9 or 

encodes a derivative thereof . 

3. An isolated nucleic acid molecule according to claim 1 or 2 wherein the nucleic acid 
molecule comprises the nucleotide sequence subs tantiaUy set forth in ^^S^ 

ID NO: 8 or comprises a derivative of said sequence. 

4. An isolated nucleic acid molecule according to claim 1 or 2 wherein said nucleic acid 
molecule is capable of hybridizing to the nucleotide sequence set forth in SEQ ID NO:6 or 
SEQ ID NO:8 under low stringency conditions and encodes an amino acid sequence which 
has AIWot greater similarity to the amino afcid sequence set forth in SEQ ID NO; 7 or SEQ 

■ IDKO:9; 

5. An isolated nucleic acid molecule encoding Bel-w or a deriyative thereof, said 
nucleic acid molecule selected from the ^ 

(i) a nucleic acid molecule comprising a nucleotide sequence encoding the amino acid 

-^^^ 

: •: : : 
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(in) a nucleic acid molecule capable of hybridizing to the nucleotide sequence substantially 
set forth in SEQ ID NO:6 or SEQ ID NO:8 under low stringency conditions and 
encoding an amino acid sequence having 47% or greater similarity to SEQ ID NO:7 or 
SEQ ID NO:9; 

(iv) a nucleic acid molecule capable of hybridizing to the nucleic acid of part (i) or (ii) or 
(iii) under low stringency conditions and encoding an am ino acid sequence having 
47% or greater similarity to SEQ ID NO:7 or SEQ ID NO:9; and 

(v) a derivative or mammalian homologue of the nucleic acid molecule of parts (i) or 
or (iii) or (iv). 



0) ; a polypeptide having an amino acid sequence su^ 

NO:7 or SEQ ID NO:9 or a sequence having 47% or greater similarity to SEQ ID 
NO:7 or SEQ ID NO:9; 

(ii) a polypeptide encoded by a nucleotide sequence substantially as set forth in SEQ ID 
NO:6 or SEQ ID -NO: 8 or a sequence encoding ah ammo acid sequence having 47% or 
greater similarity to SEQ ID NO:7 or SEQ ID NO:9; 

(iii) a polypepdde encoded by a nucleic acid molecule capable 6f hybridizing to the 
nucleotide sequence set forth in SEQ ID NO.6 or SEQ ID NO 8 under low stringency 
conditions and which encodes an amino acid sequence substantially as set forth in SEQ 
ID NO 7 or SEQ ID NO 9 or an amino acid sequence having 47% or greater similarity 
to SEQ1D NO:7 or SEQ tb NO 9, 

(iv) a polypeptide as defined in part (i) or (ii) or (iii) in homodimeric form; and 

(v) a polypeptide as defined in part (i) or (ii) or (iii) in heterodimenc form. 

7. Ah isolated polypeptide according to claim 6 in multimeric form with itself or with 
' another molecule . 



8. . .. ; ;;;/tn; isolate polypeptide a^f ding to is a 
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molecule capable of promoting cell survival and/or delay ing cell cycle entry , 

9. An isolated polyjpq)tide according to claim 7 wherein said other moleculeis a 
molecule capable of antagonising cell survival. ; 

10 An isolated polypeptide accordiiig to claim 7 wherein said other molecule is a 
inember "of : th^;^ : " ::v , : 

11. A method for modulating expression of bcl-w or a derivative thereof in a mammal, 
said method comprising contacting the hefcw gene with an effective amount of a modulator 
of bcl-w expression for a time and under conditions sufficient to up-reguiiate pr dowh- 
regulate or otherwise modulate expression of bcl-w or its derivative. 

li. A method according to claim 1 1 wherein the modulator is an antisense molecule to 
bcl-w or its derivative. 



13. A method according to claim 11 wherein the modulator is a sense molecule 
regulating expi^ion of Bckw 

14 # A method according to claim 11 wherein the modulator is a ribozyme capable of 
, targeting W-w mRNAi 

15. A method of modulating Activity of Bcl-w or its deriv^ive in a mammal, said 
method comprising administering to said mammal a modxilatihg effeetiye amouht of a 
molecule for a time and under conditions sufficient to increase or decrease Bcl-w activity. 

16. A meftiipd a^rdihg to claim 15 wherein tte ifibl^ its 
- d^ivativfc '^^..:r^:^^rz: 

17 A methbd according to claim 15 wherem 



JO 97/35971 



Page 57 of A 



WO 97/35971 PCT/AU97/00199 

:\v : : : ' r^E ' r": .. T::':f : :: : Y^^ '. "7". . : • • > = - : ■•■"•--J v - 7 : ' v 

Bcl-w or is a derivative thereof:: 



18. A pharmaceutical composition comprising Bpl-w or a derivative thereof or a 
diluents. 

19. An antibody to the polypeptide according to any one of claims 6 to 10. 



20, 



An antibody according to claim 19 wherein said antibody is a monoclonal antibody • 
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Bclw 
Bclw-Rox 

Bclw 
Bciw^Rox 



SI 



MAT PAST? DT RA&VADFVG Y 
Bclw-Rox : f irMATPASf f M ^ 



Bclw DEFETRFRRT FSDLAAQLHV 

Bclw-Rox DEFETRFRRT FSDLAAQLHV 



^FGAALCAES 
VFGAALCAES 



VNI^MEPLyG 
YNKEME PLVG 



Y^DGALEEAR RLREGNWASV 
ARVREMEEEA EKLKELQNiy 



Bclw-Rox IYVGNVDYGA TAEELEAHFH 



Bclw-Rox 



Bclw-Rox NSSRSRFYSG FNSRPRGRIY 



mm) 
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KLRQKGYVCG 
KLRQKGYVCG 



AGPGEGPAAD PLHQAMRAAG 50 
AGPGEGPAAD PLHQAMRAAG 50 

S2 



TPGSAQQRFT QVSDELFQGG PNWGRLVAFF 100 
TPGSAQQRFT QVSDELFQGG PNWGRLVAFF 100 



:Q§^D^ 
QVQDWMVAYL ET 




IHS SQGWAEFTAL 150 
IHS SGGW| ELEAIK 150 



RTVLTGAVAL GALVTVGAFF ASK* 193 

EKQMNMSPPP GNAGPVIMSL EEKMEADARS 2 00 

GCGSVNRVTI LCDKFSGHPK GFAYIEFSDK 250 

VIPKRTNRPG ISTTDRGFPR SRYRARTTNY 300 



RGRARATSWY ;SPY* 



333 



Fig. t(ii) 
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P3B$m ■ 2 

RAW309Cr 
RAW 264.7 
3MES/RAF 



-a • 

Q> 



FDCft 



W112.1 
W105.7 
EL4.1 



ABLS8.1 



I 

5 
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OQ 

is. 



IL- 3 DEPRIVATION 




mm: 



BchwD3B5 

Bcl-wF4 

Bcl-2C1 

BdX L 

CONTROL 



y- IRRADIATION 




SUBSTITUTE SHEET (ROLE 28) 
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B6.2 16BW2 



DEXAMETHASONE 




Bcl-wB4 

Bcl-X t : 

CONTROL 



y- IRRADIATION 
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:B6l^wD3B5 
• ' Bcl-wF4 
— s>— Bcl-2C1 

-n- CONTROL 



IRRADIATION 




SUBSTITUTE SHEET (RULE 26) 
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Sftpt 
Tcra 

#3 



m 



3$ 8 



14 



7.7 



0.6 

0:7 



Tc/a 

#a3 



1 



10q22-q23 
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13 
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BC 12 
B C1X L ; 

fiClW: 
Ced9 



73/26 



: MATPASAJ 5 



MAHAGRTGY1B N-REIMMKYIH 
MSQS NRELgVDFLS &K'IiSQlCGY<S W 



D IEGFPDYFT H#IR#N©MEW 



Bak 
Bax 



MASG 



Be 12 ASRDPVARTS PLQTPAAPGA AAGPAL. . . . 

Bcix L PSWH . LADSP AVNGATGHSS SLDARE. . . . 

Ced9 

Sak FRSYVFYRHQ QE&&AE&VAA PAD'^WVTL-^ 

Bax . . . . ALLLQG F I^RA^pMG GEA^BalD^ 



Be 12 

;Be : lx^- 

Bclw 

CED9 



m 



FCEgKIiAV^ RI S FSL YgEf| *#R#tf GNAQTD 
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DAGDVGAAPP GAAPAPGIFS SQPGHTPHTA 
SQFSDVEENR TEAPEGTESE METPSAINGN 
GAGPGE 



BH3 



NH1 



. . .SPVPPVV HLTgpQMflf^S R&r|ggb&g 
» . .VIPMAAV KQAlMe 
. GPAADPL HQAMKlA^M^T^F,RRT:E^K 

HEM^VM(|T Irj^EK^HAEN^ET 



LQPSSTMGQV GRQSAlkS^SlNR^YDSE N §Sr 



V P Q OAS TKKii - S E G^SagpglJBLD S . . NM^^R 

_DEMD 

?///>S#.^ 



BH1 





• '////./... 



EKGG 



. ,. , .<NWGRI>\£ <AfefeSRGG 



QCPMSY.^IiI GIjXSJ||gFVA 



, A 

; :: A : 



6 0 

iS- 
9$ 



QGP^PPR<^EC &E PAL PSAS E EQVAQDTEEV 3 4 
MD§SGEj&PR jGGGPTS-SEQI MKTG . . . ... 23 



;1.13: 
78 



105 

SIS 

114 
130 
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mm 
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BclW 



DFSW^SIiKTL 
RKGQERFNRW 
EGNWASVRTV 
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F L T GMT V AG V ^LI^SL ' 
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,FSR 
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BH2 




pfplfi 



" GLIiSYFB . 

; -•■• • •; >: .-' • : - •' : 



m 
m 
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. . . PSMRPLF 
. . . NNAAAES 
GALE E ARRLR 



14 6 



111? 
IBI; 

185 
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KMG 
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